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ABSTRACT 

PURPOSE: To shorten the time of analysis by performing focused- ion-beam 
(FIB) machining on the surface of a sample substrate at least at two kinds 
of angles, mechanically connecting the sample of analyzing part to a probe 
which is introduced from the outside, taking out only the analyzing part, 
and performing the analysis from the arbitrary direction. 



CONSTITUTION: An FIB 1 is orthgonally cast on the surface of a sample 2 and 
run in a rectangular pattern. A square hole 3 having the specified depth is 
formed in the surface of the sample 2. Then, the sample 2 is inclined, and 
a bottom hole 4 is formed. The sample 2 is set so that the sample is 
orthogonal to the FIB 1 again, and a cut groove 5 is formed. Then, the tip 
of a probe 31 is brought into contact with the separating part of the 
sample 2. Thereafter, gas 7 is supplied through a gas nozzle 6. The FIB 1 
is locally case on the region including the tip part of the probe 31, and a 
volume film 8 is formed. Then, a separated material 9 is cut out of the 
sample 2 with the FIB 1. The separated sample 9 which in held with the 
probe 31 can be inserted into various kinds of analyzing devices 
differently with respect to the sample 2, and the separated sample 9 can be 
measured. 
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(57) OBR] 

ism **iaK?y:/*¥i*w*xA-©tt««Mi 

lai/XttttlCMCtyhb. TEM, S EM, S 
[flltt] F I BlC.fc*=^aMJnXS3fi£v-f?n 
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(2) 

1 

[M*«2] M*mE«©KM©#M3Er*lC*V» 
T. tfrEKft©-^^^-^^*. i0 
> tf- AlPIC «t 0 fC «fc 

[M#£3] 1 E«©tt»®»li3trifefc*V» 

T, WEti^©-»<h«rE^D-^ogftt^, jtfXSH 

MtTr©**^ *>t?-AHH*f»c«fc o ^bfct-ASi 
fijt««ifc± off o ztzmkt-rztmaftmzm. 
[8i*S4] m$« i ~ 3 ©urn** i g?tcE«©tt 

H©£ll38FttC*lr»T. «rE*3R-f^>t-AjniX*i, 

4$«£TStm©#fit#*£. a> 
W^5] M*mE«©K*©*Hi#&lc*» 

*«#©#«#&. 

[M*56] M#^ E«©tt**©2M>&&icS^ 
T, WEya-^tt, 5 0 wm£U©JP*£ir-r**;P 
£©*Jl^H»©HMt*^&»Hl/TK 

[M**7] M#*6E«©tttt©#»2f&lC:iSlr> 

iSStl-5 £fcS#«iT*tm©*HR*it. 
[1**318] »*9ll~3©^-rn^l^trE«©H 
ftc^flWfcfclciiHT, WEtt^©-ffltWE^n-^ 

£©&«£, #H£n<5sm©-«?©j£#©-;fc«HH* 

[M#E9] KM©*MlcKU 4>fc<£*>2o©g 
fc* ^«©^l*l^ S*JtW *>tf-A £Ji#f UT WEH 

tf-Atoiu MEWBo-MfcfHiL, 

«1C««U MEii**©-«££#U SiE^D-yfC 

H©ME-8©*riii£Mwrr* c t *»«i-r a»«f 

[M#B10] tt»©MIiffc#U 4>fc<£<b2^?© 
*Ji4ftSI©^|Bl*^«m'f^>tf-A*l8*fUTttE 
tt»^^^^>t-ADnxb, tfrEttfl©-«£#* 
LT#Sr-f*7j&T*rK «TE»»©-«^irr-5t9 



^Ri¥5-5 2 7 2 1 

2 

MfcMMU ttEK»©-«fc£*rU JEfc, UiTEM** 

©-gs^^jifr^atx^itb^fcas^wfcsfKfl: 

[MM 11] tt»©«IK»U '>fc<£t>20© 
Sfc*Sg©;&fcfr&IUlH*>£-A£JfcltbTairE 
MJ¥fcll*-Y:J->lf--Alo:U tfrEtt#©-t8*#M 

i/tMtiJST*?), MEK»©-«fc$rtrr*tt 

ffiiC&ffiU ItEKMO-MftXMU, C03E»«M 
T, MIC. =*-f*>»«rttTi«IUfcl«Btt»Od^ 

0fiW©»M&««] 
[0 0 0 1] 

mm±ommftm *«?iifim**©#M#ScRtf#« 

LfcK»©#*r2rttsfc*D. fttW»9iA-(DM 
[0 0 0 2] 

[«*©««] «*S«tUTT-f^nA3t--^ 

X, *??X7*-H** (1 9 8 9*). 5 0 1-5 
0 6H (Microscopy of Semi conducting Materials Con 
ference, Oxford, (1989)pp. 501-506) fcHj*Sn*fiM# 
**. £©£lRT?Mu aaffiM^-iSIKM (Transmission 
Electron Microscope :BSL-TTEM) fttirWoimUM 
KHfi^*^'f^>tf-A (Focused Ion Beam :ISLT 
F I B) ft«fflLT«DHib&«*«5fi^6nTV»4. 
[0 0 0 3] ±E£M©BB*rt£C<k*U& H7fc^-f 
J: ■SiC, *ttft^BMfr&Jc£fcnm'tfllOO ~500 
1 S^-f 7 ; E>H • V-«J|V»T«HB 
U JM©?U y F 7 2 < TEM«*fflSip^'J s> H) 
fcH£U ■€•©«, F I B&mm\sT?y77 1 IC*R 
ttf* 7 3 £ini • JMKU -C-offMBM 7 3 
A7 4ftJflV»TTEM«fcl/rW&. Hf. 7 5««i 

[0 0 0 4] *fe-t©fl&©«*S«tbT, 7d->-x 

-f-'7^^y?^-»*-m (1 9 8 9*) |g 
4 3K~I5 2H(Froceedings of International Reli 
ability Physics Symposium, (1989)pp. 43-52) 
51©XKTJi» jMK*>£-A£fMLT5 i A'fX© 
KHhX£frV>. 5»CS*-1'^->M»M(Scanning Ion 
Microscope : KLTS I M) «IBSfflV»TMMMifi©« 
MMSffofcM^SR'CSnTVi*. d©05tt, ^t>H><5 
KrffiSEM (ScanningElectron Microscope : KLTS 
EM) iCfc*«*©«T**. 
[0 0 0 5] 

[36W^*«U«k5tT<5««] ft*©TEM»«T 
it, -fiWiC. K»^5ffBtir)|IMftL,T««Sff 
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J 

3 

m\zmfe-?2i3.fr?tz. ta>£©sfs i ©«*a*Bii. un 

#^ffi££thR£*mm-Ci|I100 ~500 
S0©8B#£F i BTirax-r^feft> *<DtiQ2:mffltf& 

[0 0 0 6] t*©BrISEMlSTlt ^&tm£ft 
fflLT. ^-©gHfffi£«l?LTV>Jt. -eofcfeBlTSOffi 

§m©ft£®ffi©»rffi£fyr?£££Tfil 

[0 0 0 7] #8BJ3©H»tt, *«HH*? 

KlCfrtfr ©fc&©£fil?gl$M£M< T* Z. i*»T*Stt 
**©#«*m RL<£®8SS©#S#££?^Ufc#«T 

[0 0 0 8] 

[«Sl*#fcf*fca©#lH *5fiWfc*ftlt»0>*HI 

1. *»wfc««K»©»(t*»r*, im©aisc» 

feo-e, K»©-«ft#irr«iH[ 

©fl»K»litt»*«BU *fc»Htt^©sS»*ttS 

2. KrB»(B35FStlC*WT. #*L<tt, «**©-§& 
t/o-^fflftK> * > K-Ainil:: ± 0 

a*T©«^-1 , ^>t*-A^Wlr±0^bfct-ASI 

3. i9B©»»«*ttt:*vsT. »*b<«, MM-i 



(3) #H¥5- 5 2 7 2 1 

5. *&w\z%z>Mm<Dttffi-i3m-i, fflfwm&izii 

U ^fc< fcfc2:3©£fc5afi©#fart i &ft3lH':*> 
©-8B£#gtl/T##r-f5#an?£t>> tt**©-ffl$£# 

w©£8#SlT> M¥lt*JBVvr. #8l£ft;fcH&© 
-«5©»fffi^^«S-r S t>OT?*5. 

6. *»EK:**Jto*itiB©0 , *r3SF&tt* ttft©* 

4 * y tf- a £ Kit l Ttifl sm^-f * > tr- Ajni 
U lW©HM*HiUT*MfT*;iFttT*0, lift© 

©Tab -5. 

ffifcjttU '$>K.< tfe2^©S/ft^ftfi©^|Rl^?)*^ 

5HiSns-«fc«ttU WB©-«fc58U £©S 
Ifc. -*<*>#ffifcT#»Lfctm©rie 

±bc©$D<> *^^iCw*iiii£t©jfBl*?SS(^»*T^ffi 

L4>fc< fcfe:=aM©ftft*&F I BUDXU ##ra$£ 

fc «fc 9 g KfMftf * H i#T* 

[0 0 0 9] 

a«©as*>e>F i Bini-rsrtT. is^8fi<!:»*f 

<d«!:T, »*K»«H8»T*, ^a-^©^»fc«t 0 

&ftf£nrzftmM.mi7t<Dum&fot\mm\z. ^a© 

^iiJD©^D-feXSJfi-r^i:*^teT£%^. ifc, F I 

/jN$<-T-5^«i:*tT#?.. *■©£«> TEM«g©;t«!>© 
50 [0 0 10] 
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(4) 

5 

H©£#*j££*-r. mfr&m^ *>mi o o#&tttu 

0 6fc±DF IBli&oTKf¥2±fc**S*l*. 2 
O©l/>X10 1, 1 0 6©WKtt, Ttfie7/V-?*1 
02. 77^t'Xf-f^l03, ^7>*10 4, 
T7l/i?^ 1 0 5*tE«SttTU£. W*7^-^¥ 1 

0 2 CttiROKftfiUl 0 2 a*», 1 0 4Ctt^ 
7>+>^ • 7>7l 0 4 a**, f7^^ 1 0 5 Ktt 20 

ufaimw> \ o 5 a#, ^n^nttRsnxu*. 

[0 0 11] 2«| (X, Y) 7jf»)t^ftBl«g 

Wf-yl 0 8±K43V>T\ :07x-yl 0 8 
*Sn£tt*sHlUEg«l 2 0©HH6«ik:H£SftTlA 
-5. Xf-y 1 0 8 ©£»tiu *x-v1W«« 10 8a 
tcai^XR^Yro^BWIS^LTfften*. £©* 

jfiwr, Ktt scsft i 2 o ©@rti(ftttx?-3? i o 8 

[0 0 12] 10 7ti#XaiT, #XStl 0 7*»6»ft 
L£#* (W (CO) « ) tt, ^X/X;l/8fC<fcOF I # 
B l ©K»JHIt«©iB#fc**>ns. #X«U 0 7tt# 
XHSfWfiffil 0 7 aKiOfWffHSn*. F I BORBUlC 
«fc 0 im 2 ©3cffi# e, 3g£ Ufcx^VHS. =**^m* 
tag i o 9 t<fc stftfflsn*. =**f*H« io9*> 

nm\,T^>v.3.-9 1 1 o©h#^^e'j tern 0^3: 

i^iOv CRT1 1 0 a±fc£*-f:*>ffiaMI (Scan 
Ding loo Microscope: BSLTS IM) £<fc£{fc#£^ 

[0 0 13] 7r^l/-^H2ii 04l:^T<t5 30 

c. z&vrt^^frymExm^z o & 9 o • fulfil 

*E*sLTa«L. X, Y, Z©3«|©Eft£BjflB<!:L 
fcfc©T<&*. V-tfiU—^©5fe«(C«, &JR«©7 
P-X3 l*tttbT^*. ^0-^3 l©5fc*«», 
««fcfiDX$nTV^. 70-73 1 

tt. 5 0 /xmB(±©W*S:^rr-£)*;^-«t. H©* 
»y-»©frfflk:£*;0>S3§fflLT»tt£nfc 1 0 ixm 

OT£UV>. H3{C*-r«fc'5t, T-tTiW-^1 12 
tt, -7-tra.l^-^WW«l 1 2 afcflM.T^-5. 40 
[0 0 14] ±E3>t a-^1 1 Ott, J'XfA/U 

1 1 1 *4M,T5HE7/t-^ir 1 0 2©»0KHi, f7 

wit i o 5 c«t4H-A©fi[6iij^ --^mFf-mm 
i o 9^e.©«^*ai» v-fcf^k-^ 1 1 2©b». 

Xx-yl 0 8©g«K #X©ft*&*©£lW*i£fT5. 
[0 0 15] ^C, ±E«^*^r-r<5F I Bgtffc/HV* 
Ttt»2*UnXT4. Hltt, tt*42;fcS#*T*f*»* 

-ztsmno-B&ftm-rzxm u) ~ (g) s^tfc 

#H&BT<6*. JI©£JfifllT> «*»2tt->>JP>*«T 



#BB¥5-5 2 7 2 1 

(5 

5. BTFte, 2)I©¥JB£Xg (a) ~ (g) fcftoT 
[0 0 16] (a) KH2©*BfK*fUF I B l*** 

I B 1 t«»fcjaES-a:, a#«in£JJr5©*s©Aft 

3 £fta£T*. 

(b) tt^2©*HTiC^1-5F I B l©|fctoB7 0° 
*. K»2©«»«©»IME3ett, KftBCSSl 2 0 

(c) tttt2©£i&£fOEU St#2©Sffi#F I B 

icMi/Stxaii{^5«fc5cti«sf2^ia«u, 

(d) v- tfiU-^ 1 1 2£E»jU 7"P-:/3 1 

(e) #X/X;V6frSW (CO) 6 #X7£{jy§ 
U FIB1&. yp-^3 1 ©5fc#iffl5£-£tJ<B#K:» 
JJrWfcJMtU ««fflt8£J!^-rs. gHSMKJBK&sat 

n2<D»mmtzfu-zf3 i©it«Kj, *bu«8t& 

8&$n*. tt»2©»dtaJ^i:^D-^3 l©««tr"P 

(f) F I B lT380©SB#£$l*t;ilDXU lift 2 

*^^»K»9««ioffl-r. «ji9asn&»(iittft9 

tt, «tt$n^XP-^3 lT£8p£ft£ttJBK:fc-5. 

(g) V-tfil/-^ 1 1 2£B»U fHtttffSft 
3ffi©ffi3f{C^»$ii:?.. 

±E^«wfc^^T, f i b i©jin:x'j7£ffi5rrs 

K. ^»»JXX'J7S:-&tJ««S:F I B lT^X^ifefc 

Spjffl Lfc. ^*«? ©«^ffitt, 1 0 9 K 

i-sTffton*. S I M«t^fiJfflUfctt«*ffi©7jI^ 
(X, YttTJfSl) C*it4SDXX>J7©»«ttJttt6?rtB 
»fcfr5^i:*iT^«.. XP-^3 1tttfi2 

tojwsturswftMu z«i7j[fi]©fc*awTa>4 
»©av> t«t 5 z«*i6]fciH-r**.5eft©ita^#e 

[0 0 17] S£oT*^i6«T«. XS (d) K*V> 
T, 7'0-7*3 1S*tttOfe(DiU ^-n^S^i^ 

^t-LTtffii («£E*vsti-4) jesarr*. Xp- 

^3 l©«ffitt> XP-X3 lW»2tjMll/TVift 
^HBUVstSD, »«Ufcl^tttt»2©*tt (» 
%«&) ^ntriO, ft»^P-^3 1©S 
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J ♦ 

(5) 

7 

[0 0 18] «DfflL&#BtiS&9«. *©&. ^©Bfi 
ffiSStf F I BJDX «Siffle-AlCi4tt±tfjDX) 

l. wiejhsssem (£&mm=?m®&) t{s&l 

fc. x&, H«©¥ttT#llttS8©«H*tt±tf. * 
©*Kfi«»rt*J:fc'bT?*ft. st^EMMicJ: 
im»lBfc¥frftKlir©Wfc l b*riBfcftS. 7n 

-7 3 1 \z&ftztifzftmw& 9 «. tm 2 tmm\z 

*«©#*rS«C# ALTiWTr 3 Z. fc jjSRltrr **. 

l;;#lSii$9 SftlXL, CAT (Composition Analysis 
by Thickness-fringe) i£fc<fc»3, S&j£##T"fS H £ 

[0 0 19] 0 2(3, flftBB^fl£Htt©#&'Cfitft2 

r*IMfcUfc**«ft«-r««HT**. 18 (a) K 

Sn-S. MtCXg (b) T. 4MtKft9tt. s*l*|gB9a 
* F I B 1 TiWMfcSn*. SHIfiH 9 ©H8 9 a *t. 39 
TEMOttfifcft*. *SHMSKJ:ntf, tCR2©£S 
©*JjT*&TEMtWS*afc*Dffl*££**T**. 

[0 0 2 0] B5C¥W#9x/V-5 
EM»«ftffofc*lt«lft*-r. COHHWTtt. »ff 
fi50a~50e, 5 1a, 5 1 b *"tn*tl*tl#^ 
MRS. ¥t#^iA-5 2*6iHIU H2iH«© 

M»«f*ffo&. £©mM9T9!&#fcJ:5lc, *«H 
£«fc*#*#8n?tt. ltt©$xA-©«M>S£R©# 50 

*#*fc**ft«**BV»T«©«#K:tt. #«KSH 
TS&gS^LftK lot, tt*©«Bf©tt»*B»* 
#m?*Z.£tfiT2Z. 5 la, 5 1 bttifi 

8LT*9. 9xA-*M?TTEMKft£ft£'9'«tt 
*©^&T«. 2-3©K»*#*tittBWT»ofc. 
LA* Is. #»BlC±*»lt#S*5flWIW«. 2^>©a 

»«f»«©*»©ttl«8»*»ltLfca, 

[0 0 2 1] (WB©*jdl«ITttyn-^tUTAII« 

iOt , Al, wfg<D7a-7zmm-?ZZ.i:<b-?Z 
5. #$#7n-feX£*iJffl-r3£. Jg#©fitefc:/D- 

#StHft i: ©«flU«M t ft 5 . 
[0 0 2 2] 06 (a) ~ (b) tt, *XHCJ:S£MB 50 
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&PW5-5 2 7 2 1 

5Srtt«, h5>S>^^«^©fMt*atC«ffl-r*«««I 
*BH8"r*fc»©I8HTft5. gM8L«fc5 fc-f* h 5 

s. 

[0 0 2 3] (a) |Mlft©*«*»CA/t6 1SF 
I BjDXfS. 

(b) »Xft5Ac6 1C, #«tt»6 3 (0JA«h7> 

SV-tTrLls-^SBidLTSaSL. 7n- 
^yKSFI BfcJ:D«l»rLT»litt»6 3ftft3t6 
1 ftCW. 

( c ) »mm 6 3 ±©«ai?y •fm&i.omm. 6 

OS. ^ffiE«86 2fc±D*!M3EaHHrt-«. feWSlM 
6 2tt^«ttiR6 3t|^«fcT-tfxW~^K«k»3®» 
L. SttliW (CO) 6 jtfXSM7*©F I BEffiRBIt 

K:<fc*wifttircfr3. 

[0 0 2 4] £Jl±©<t5lC, #?gBJKJ;3#«;fri*£fiJ 

#IIL. g&L. «©?y^rt©BfK©«5ffc»'&a* 

[0 0 2 5] #*K»©flsK!jS*S^»&, #H©fc«> 
fcF i BjoiT**#©#«'b**<ft*. XESIJ6CT 

TttFI B»X4:LTft«Wft^^y^U>^i*©* 
SfiJfflLTfcO, lBXC«l«*WftlK>-rctKft*. - 
©ck5ft«£. F I Bim«ififlHcK*>9^*»AL, 
f i B7->xh •xy?>^*fT5J:tTapxa«*iai 
±a*. *xi«wi©fi«*H4ct*»Tr**. 

[0 0 2 6] 

[«W©»*J K±©RWTW6*ftJ:5fc. *B9H:: 
«kn«, *«#©^y^l>xA-rt©ff3t©A*»«r 
?Z>mz. F I Bftfflt»T*»ft*»r©*ft«»BL. J. 

o#* l «ae i/T«*©wif fc«arrs * ± 5 
*fifr*«^**ft©*ft»«T#s. x^»a. 

©WJffc«2W*;L£**T#, J.o^KK»©^»Sft 
}t©^»»caS-r-5Ct*iT#-5feA. TEMS^I?© 
»«T««lilBtft*. M(CF I B©10X**8«»*f»«« 
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